Distinct and specific roles of AKT1 and AKT2 in androgen-sensitive and androgen-independent prostate cancer cells.
AKT isoforms are expressed in prostate cancer and their expression and localization have different associations with clinical characteristics. However, the distinct roles of the AKT isoforms in prostate cancer cells are largely unknown. In the present study, we demonstrate distinct roles for AKT1 and AKT2 in cell growth and migration. Ablation of AKT1 and AKT2 decreased the proliferation of the androgen-independent cell line PC-3, although by different mechanisms. AKT1 ablation induced loss of cell adhesion and subsequent apoptosis. AKT2 (but not AKT1) ablation promoted cell cycle arrest at G0/G1, associated with downregulation of cyclin D, CDK6 and CDK2, and upregulation and cytoplasmic-to-nuclear redistribution of p27. The increase of p27 protein levels was due to more gene transcription and an increase in protein stability. The increased stability of p27 was induced by delocalisation of Skp2 and a lower level of p27 phosphorylation at Thr187. AKT1 and AKT2 ablation inhibited and stimulated PC-3 cell migration, respectively. An AKT isoform-specific function could be associated with its subcellular localization. We found that AKT1 and AKT2 were mainly localised in the cytoplasm and nucleus, respectively. In androgen-sensitive cell line LNCaP, the ablation of AKT1 or AKT2 caused apoptosis but in androgen-independent LNCaP sublines, the effect of AKT1 ablation was lower; whereas no changes were observed after AKT2 ablation. Taken together, our data show that AKT1 and AKT2 have non-redundant roles in the regulation of PC-3 cell proliferation and migration. These could be explained by their subcellular localization and/or the specific regulation of downstream effectors. Furthermore, contribution of AKT isoforms to the progression of prostate cancer may change from an androgen-sensitive to a hormone-refractory stage. These findings may help design new targeted strategies for inhibiting AKT isoforms in prostate cancer.